**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 7343 (1986) : Code of practice for ultrasonic testing of 
ferrous welded pipes and tubular products [MTD 21: 
Non-Destructive Testing] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS : 7343 . 1986 

, (Reaffirmed 2000) 



Indian Standard 

CODE OF PRACTICE FOR 

ULTRASONIC TESTING OF FERROUS WELDED 

PIPES AND TUBULAR PRODUCTS 

{First Revision) 

First Reprint JUNE 1998 
UDC 621.643.2 [ 669.1-462.2 ] : 620.179.16 : 006.76 



© Copyright 1986 

BUREAU or INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr 2 October 1986 



IS : 7343 - 1986 

Indian Standard 

CODE OF PRACTICE FOR 

ULTRASONIC TESTING OF FERROUS WELDED 

PIPES AND TUBULAR PRODUCTS 



( First Revision ) 



Non-Destructive Testing Sectional Committee, SMDC 25 

Chairman Reprtstnting 

Shbi N. V. Pandit M. M. Suri & Associates (P) Ltd, Bombay 

Members 
Shbi E. B, Abdhanabi Walchandnagar Industries Ltd, Walchandnagar 

Shbi D. R. Kolhatkab ( Alternate ) 
Shbi M. K. Bankbjbe Tata Engineering & Locomotive Co Ltd, 

Jamshedpur 
Shbi A. R. Hobe ( Alternate ) 
Shki S, K. Bakebjee Steel Authority of India Ltd ( Durgapur Steel 

Plant ), Durgapur 
Shbi S. K. Dutta ( Alternate ) 
Shbi S. Bhaskaban Bharat Heavy ElrctricaU Ltd, Tiruchirapalli 

Shbi D. K. Agabwai. ( Alternate I ) 
Shbi P. V. Sastby {Alternate II ) 
Shbi S. C. Bhawal National Test House, Calcutta 

Shbi K. L. Babtti { Alternate ) 
Db V. N. BiNDAii National Physical Laboratory ( CSIR ), New 

Delhi 
Db Ashok Kumab ( Alternate ) 
Shbi T. K. Bose Mining & Allied Machinery Corporation Ltd, 

Durgapur 
Shbi S. Kumar { Alternate ) 
ShriK. P. Ghopba Steel Authority of India Ltd (Bhilai Steel 

Plant), Bhilai 
Shbi R. S. Dubby ( Alternate ) 
Shbi R. N. Das ACC Vickers Babcock L^d, Durgapur 

Deputy Dirbctob ( M£T 3 ), Ministry of Railways 
RDSO, LucKNow 
Chemist & Metalluboist, 
WR, Ajmeb ( Alternate ) 
Shbi S. G. Dey Central Boilers Board, New Delhi 

Shbi D. Dutta Indian Tube Co Ltd, Jamshedpur 

Shbi V. S. Chandbaseehab ( Alternate ) 

( Continued on page 2 ) 



O Copjmght 1986 

BUREAU OF 1NDL\N STANDARDS 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 7343 - 1986 

( CofUinued from page 1 ) 

Members Representing 

Snai V. Easwakn Steel Authority of India Ltd (R&D), Ranchi 

Shri M. C. Joshi ( Alternate ) 
ShrI K, N. KiNi Air India, Bombay 

Shri a. V. Kttlkabni ( Alternate ) 
Shui N. Koshi Ministry of Shipping & Transport 

Shbi S. S. Mtjkhebjeb Burn Standard & Co Ltd, Howrah 

Shri P. Dasoupta ( Alternate ) 
Shbi K. V. Nakasimha Rao K. C. P. Ltd, Tiruvottiur 

Shbi Prakash D. Niroudkab The Institute of Indian Foundrymen, Bombay 

Shbi S. K. Ahuja ( Alternate ) 
Shbi A. S. Prasad Tata Iron & Steel Co Ltd, Jamshedpur 

Shbi S. A. Haqub ( Alternate ) 
Shbi J. Prasad Hindustan Aeronautics Ltd, Bangalore 

Shri T. Ranoachaby ( Alternate ) 
DbV. Ramaswamy Steel Authority of India Ltd (R&D Centre for 

Iron and Steel ), New Delhi 
Shri Sudhakar Jha ( Alternate ) 
Shri S. Ramaswamy Mukand Iron & Steel Works Ltd, Bombay 

Shri D. S. P. Rao Bharat Heavy Plates & Vessels Ltd, 

Visakhapatnam 
Shri S. Adimoobty ( Alternate ) 
Shbi B. N. Ray Ministry ofDefence (DGI) 

Shri S. R. Mazumdar ( Alternate ) 
Shri Sanjoy Roy Central Mechanical Engineering Research 

Institute, Durgapur 
Shri S. R. Basak {Alternate) 
Shbi S. R. Sahu Steel Authority of India Ltd ( Bokaro Steel 

Plant ), Bokaro Steel City 
Shri G. C. Prasad ( Alternate ) 
Shri N. L. Sao Central Mining Research Station (CSIR), 

Dhanbad 
Dr B, K. Sarkab Vikram Sarabhai Space Centre, Trivandrum 

Shri C. R. Satya ( Alternate ) 
Shri R. B. Singh Heavy Engineering Corporation Ltd, Ranchi 

Shri N. M. Walbcha Directorate General of Civil Aviation, New Delhi 

Shri R. R. Wamobkar Bhabha Atomic Research Centre, Bombay 

Shri P. C. Kulkabni ( Alternate ) 
Shbi K. Raohavendran, Director General, ISI ( Ex-officie Member) 

Director ( Struc & Met ) 

Secretary "* 

Shri B. K. Mukhopadhyay 
Assistant Director ( Metals ), ISI 

Ultrasonic Testing Standards Subcommittee, SMDC 25 : 3 

Convener 

Shri S. Ramaswamy Mukand Iron & Steel Works Ltd, Bombay 

Members 

Shbi D. K. Agakwal Bharat Heavy Electricals Ltd, Bhopal 

Shbi S. Gowbisankaban {Alternate ) 

( Continued 07i page 7 ) 



IS t 7343 - 1986 

Indian Standard 

CODE OF PRACTICE FOR 

ULTRASONIC TESTING OF FERROUS WELDED 

PIPES AND TUBULAR PRODUCTS 
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0. FOREWORD 

0,1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 5 February 1986, after the draft finalized by 
the Non-Destructive Testinig Sectional Committee had been approved, by 
the Structural and Metals Division Council. 

0.2 This standard is intended to be a guide for the ultrasonic testing of 
ferrous welded pipes and tubular products. This was first published in 
1974. This has now been revised in the light of experience gained since 
its publication. 

0.3 In reporting the result of a test made in accordance with this 
standard, if the final value, observed or calculated, is to be rolinded off, 
it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard covers procedures for detecting longitudinal and 
transverse ( circumferential ) discontinuities in ferrous welded pipes and 
tubular products using ultrasonic pulse echo-contact and immersion 
technique^. It is intended to be used for tubular products having 
outside diameter greater than 12 mm and having an outside diameter to 
inside diameter ratios less than 2. 

1.2 For the purpose of this standard, all the relevant requirements 
specified in this standard in addition to the requirements specified in 
IS : 3664-19811 are applicable. 



♦Rules for rounding off numerical values ( revised), 

tCode of practice for uUrasonic pulse echo testing by contact and immersion 
methods ( /irst revision ) , 
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2. REFERENCE STANDARD 

2.1 A reference specimen of a convenient length shall be prepared from 
a defect free length of the pipe containing the weld. The pipe shall be 
identical in material and dimensions to the product under inspection. 
The weld configuration welding procedure and weld surface finish shall 
be identical to those of the actual welds to be inspected. Reference 
defects as described in 2.2 shall be introduced in this length of pipe. 

2.2 Longitudinal and transverse notches shall be introduced on the outer 
( OD ) and inner ( ID ) surfaces of the reference standard. The notches 
shall be located on the weld. The notches shall be sufficiently separated 
from each other and from the ends of the tube to avoid mutual 
interference leading to difficulties in interpretation of reflected signals. 

2.2.1 The acceptable notch configurations and the dimensions to be 
measured are shown in Fig. 1. 
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ID TOP VIEW 

Note — In figs. lA, IB and ID the sharp corners are for ease x>f illustration. 
It is recognized that in normal machining practice a radius will be generated. 

Fig. 1 Common Notch Shapes 



2.2.2 The dimensions of the artificial notches shall be as follows: 

Length — 12*5 mm, 25 mm or 38 mm or 50 mm as agreed upon by 
the contracting parties. 

Depth — 3 percent, 5 percent, 10 percent or 12 percent of the 
nominal wall thickness (subject to a minimum 
of 0*3 mm) as agreed upon by the contracting parties. 
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However, for critical application the minimum limit can 
be agreed upon by the contracting partices to 0*2 mm. 

Width — The width shall be as small as practicable, preferably 
r5 mm or less. 

Angle — For V-notches, the angle of the notch shall be chosen in 
relatian to the beam angle to be employed during 
inspection, in order to get maximum reflected signal 
from the notch. 

Tolerances — Tolerance on depth shall be ± 15 percent of the specified 
depth, subject to a minimum of ± 0*05 mm. 

2.2.3 The notch depth shall be measured from the circular tubing 
surface to the deepest penetration of the notch. 

3. CALIBRATION OF APPARATUS 

3,1 Using the reference standard specified in 2, the equipment shall be 
adjusted using suitable angle beam probes to produce readily 
distinguishable and clearly identifiable indifications from both OD and 
ID notches, 

4. PROCEDURE 

4.1 During manual operation scanning shall be performed at a 
minimum gain setting of twice ( -f- 6dB ) the standard level though 
evaluation of any defect shall be done at the standard sensitivity level. 
For automated equipment, however, scanning shall be performed at the 
standard sensitivity level. 

4.2 Scanning shall be carried out in two circumferential directions 
{see Fig, 2). For critical applications, additional scanning in axial 
directions, shall be subject of mutual agreement between the purchaser 
and the supplier. TJie entire volume of the pipe sh^ll be covered for 
each scan with a minimum overlap of 15 percent between successive 
scan path. 

4.2,1 For circumferential scanning the probe has to move over the 
weld bead. Therefore, the weld bead has to be ground sufficiently 
smooth to ensure proper transmission of ultrasonic energy into the weld. 

5. INTERPRETATION OF RESULTS 

5.1 Indication giving an echo amplitude less than the amplitude of the 
echo reference notch shall be accepted. 
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2A Circumferential Scanning in Two Directions 




2B Axial ( Longitudinal ) Scanning in Two Directions 
Fig. 2 Scanning Directions 

5.2 All indication giving an echo amplitude equal to or greater than the 
amplitude of the echo from the reference notch shall be considered as 
suspects and subject to investigation for defects followed by repair. 
The procedure shall be agreed upon by the contracting parties. After 
checking the remaining wall thickness, repaired areas shall be retested 
using the same procedure specified in this standard. Signals lower than 
the standards shall be considered as acceptable. 

5.3 If automated or immersion scanning technique is used, regions 
giving indication equal to or greater than the reference echo shall be 
retested manually to determine their acceptability according to 5.1. 

6. TEST REPORT 

6.1 All the essential details of the inspection data including results and 
the date on test set up required for repeating the test shall be included 
in the report. 



( Continued from page 2 ) 
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